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* Fire Gases
* Carbon Monoxide (3,500 ppm. in 10 minutes)
 Carbon Dioxide (10% can die in a few minutes)

* Hydrogen Cyanide (wool, silk, nylons, polyurethane
etc.)

* Hydrogen Chloride (75 ppm. Are irritating to eyes and
respiration)
* Oxygen Deficiency ( 6-10% death)
* Flame

* Heat

M3unsnszarevounas lui

+*n131i1 (Conduction)

/ .
**n179%1 (Convection)

) 1o . .
*n17ue593 (Radiation)
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The thermal conditions that may have occurred during a fire in a two-
story duplex house on December 22, 1999 in lowa.

The critical event in this fire was the onset of flashover conditions in the
kitchen. Within 60 s after the flashover occurred in the kitchen, the
flames had spread through the dining room, living room and up the
stairway.

NIST has developed a computational fluid dynamics (CFD) fire model

National Institute of Standards and Technology
Technology Admini USS. Depariment of C
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mysraeamatnamnad lui

Incident Time Actions SImu.:;ﬂo "
ime
08:24 First call reporting fire 0s
08:26 Fire fighters arriving on scene 120s
08:27 Front door open 180s
08:28 Fire fighters on scene requesting back-up 240s
08:31 Fire Chief arrives on scene 420s
08:33 Second infant removed from house by this time 5405
08:34 First infant enroute to hospital 600s
08:35 Second infant enroute to hospital, hoseline burned 660s
08:48 Discovered fire fighter on 1st floor
2560
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Ignition Heal jLhecmal Thermal

Material Thickness(m) 19em erature(-c) | Release ConductivityWim | pieiCel i)
P Rate(kW/m2) | K) Y

Ceiling Tile ‘0.025 ‘aao ‘aoo ‘0.14 8.3E-8
Gypsum
Board 0.013 400 100 048 4.1E-7
Pine B 390 200 [014 83E-8
Thin Pine | 0.008 390 [200 [014 8.3E-8
Upholstered
onts ‘o.wo 370 700 ‘o.zo 1266
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N1TI1NNITLNALNAN FTU
Slice
temp
[o}
870
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445
360
275
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105
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Time: 491.0 I
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Slice
temp
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320
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Time: 605.0 )
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Storage Building
‘Thal Chiu Fu,

2560

Point of origin
(on floor 1)

Phutthamonthon 4 Road

Industrial

4 s Balpor, NV repor 2

Petceum Gas Sterage, Nevark. NJ, 173, 1 fcally

Paper Campany e, Nacoge
NFPR mambrs: Dovnioad e it

Food Processng Plart Yuma, AZ 111252
NFPA members: Do .

NG, 12088 2 it

Parsuat Warshouse Fire, Tanayanca, Y. 61895, 1 iy
NFPA mambers: Dovrlon s Tonsuands. Y raprt oor)

2560

NFPA INVESTIGATIONS

\ TOY FACTORY
Nekdon Pathom Provice, Thaind
f May 10,1983

FIRE
INVESTIGATIONS

NATIONAL FIRE PROTEGTION ASSOCIATION

Toy Factory, Bangkok, Thailand, 5/10/93, 188 fatalities
NFPA members: Download this Bangkok, Thailand report (PDF)
Al visitors: Summary in Spanish (PDF)
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ANMANTZVUAVNALTAY D

Reasons When Sprinklers Fail to Operate, 2007-2011

System shut off before fire 64%

Manual intervention defeated system

Damaged component 7%
Lack of maintenance 6%
Inappropriate system for fire 5%

0% 10% 20% 30% 40% 50% 60% 70%

Source. " 5 . John R. Hall, Jt., June 2013
NFPA, 1Batterymarch Park. Quincy, MA 02169, p Fire Analysis & Research Division,
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Reasons When Sprinklers Are Ineffective, 2007-2011

Water did not reach fire

Not enough water released

Damaged component

Manual intervention defeated
system

Lack of maintenance

Inappropriate system for fire 5%

44%

0% 10% 20% 30%

Usually only 1 or 2 sprinklers are required to control the fire.

2560

40% 50%

© When wet-pipe sprinklers operated, 88% of reported fires involved only 1 or 2 sprinklers.
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